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will ordinarily describe projected, in progress, or completed 
large-scale projects involving one or several scholars and 
should follow the same standards as other articles. 
BIBLIOGRAPHY OF PHILIP JOURDAIN'S WORKS 
Alejandro R. Garciadiego has completed a bibliography of 
the works of Philip Jourdain. It includes all of Jourdain's 
published works, with the exception of reviews, and a list of 
articles written about him. The bibliography grew out of 
research carried out under the direction of Kenneth 0. May. 
Those who are interested in further information are invited 
to write directly to: Alejandro R. Garciadiego, University 
of Toronto, IHPST, Toronto, Canada M5S 1Al. 
********** 
CORRESPONDENCE 
This department welcomes correspondence on the contents or 
policy of Ristoria Mathematics, including corrections of errors 
in the literature, questions and discussion of previously 
published questions, brief notices of historical discoveries, 
and other communications of interest to the community of his- 
torians of mathematics at large. 
FROM PEBBLES TO POSITION 
By Gerald W. Kimble 
University of Nevada, Reno, NV 89557 
Recent archeological studies on the origins of Mesopotamian 
cuneiform writing not only contradict earlier generally accepted 
conjectures, but make it possible for the first time to trace 
the evolution of a positional system of counting from a primi- 
tive nonpositional one. 
The base-60 system of enumeration is well known as being the 
one used by Babylonian astronomers. Less well known (and still 
enigmatic in some respects) are the origins of this system: the 
details of how this first positional notation developed. 
Two mathematical historians [Menninger 1934, 1957, 1969; 
Kline 1953, 19721 are among those who have summarized the spec- 
ulations of the past. In addition, and significant for what 
follows, Kline opined that mathematics was not created solely 
by the need to solve practical problems (calendar reckoning, 
navigation, etc.) but rather the reverse: the mathematics de- 
veloped in diverse ways, in pieces, out of the ingredients of 
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daily life and culture; then it was applied, as it occurred to 
people that it was applicable to some problem or other. 
The principal speculation concerning the Babylonian place 
system made use of a supported fact of observation. Early cunei- 
form representations for one and sixty units were similar wedge- 
shaped strokes differing in size, while later cuneiform made no 
distinction of size or shape. "Hence position became the denota- 
tion of a multiple of 60" [Kline 1972, 61. Kline refers to "an- 
other possible explanation" coming from the coinage system, but 
it is actually an elaboration of the above idea: Why was a large 
"one" used for sixty in the early cuneiform period? Perhaps, 
reports Kline, because the same character also represented one 
talent, which is 60 mana. 
In a recent article, Denise Schmandt-Besserat presented 
archeological data, established over the past fifty years, in a 
stunning new sequence linking small clay artifacts to later writ- 
ing on clay tablets. We list here the sequence of six points 
she made: 
(1) . . . a system of accounting that made use of 
tokens was widely used . . . from as long ago as the ninth 
millenium B.C. to as recently as the second millenium. 
(2) . . . each particular shape had a meaning of its 
own; a few appear to represent numerical values. 
(3) . . . a number of ideographs on the Uruk tablets 
almost exactly reproduce in two dimensions many of the 
tokens. For example, Uruk arbitrary signs for numerals, 
such as a small cone-shaped impression for the number 
one, a circular impression for the number 10 and a 
larger cone-shaped impression for the number 60 are 
matched by tokens: small cones, spheres and large cones. 
(4) A much more significant change is the first 
appearance at this time of clay bullae, or envelopes, 
such as those Amiet found as containers of tokens at 
Suza. 
(5) The surface of the bulla was marked so that . . . 
it bore images of all the enclosed tokens. 
(6) . . . the substitution of two-dimensional por- 
trayals of the tokens for the tokens themselves would 
seem to have been the crucial link between the archaic re- 
cording system and writing. The hollow bullae with their 
enclosed tokens would have been replaced by inscribed 
solid clay objects: tablets. 
[Schmandt-Besserat 1978, 54, 56, 591. 
Although she identified several tokens and their cuneiform 
translations as having numerical values, Schmandt-Besserat 
failed to pursue in her article the further implications of 
these insights for the development of cuneiform arithmetic. 
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Nor did she attempt to discuss the token system as a Erame- 
work for the development of coinage. 
Both Kline and Menninger refer to the possible origin of the 
cuneiform positional schema being the early use of two similar 
triangular marks. Schmandt-Besserat concluded that these marks 
were once the indentations of conical clay tokens; the small and 
large cones represented numerical values of 1 and 60, respect 
ively. (Also noted was that a sphere and its circular indenta- 
tion represented 10. It is plausible that had a smaller or 
larger sphere represented 1 the Mesopotamians would have evolved 
a base-10 instead of a base-60 arithmetic.) This then was the 
source of the two sizes of the same early cuneiform symbol for 
unity. When the distinction faded the final step to a positional 
system, base-60, was taken. 
Yet there was no zero at that point, simply "an undefined 
system of positional numerals that observes the law of succes- 
sion of magnitudes but not of theorder of magnitudes" [Menninger 
1969, 1671. And perhaps v v v v never meant 219,601. More- 
over the statement, "We do not know definitely how base 60 came 
to be used" [Kline 1962, 61, is not altered. (It is, though, 
newly expressible: We do not know definitely how a conical 
token came to represent 60.) 
Nevertheless a conceptually clear development has emerged 
leading from counting with piles of pebbles, to formalized 
pebbles (tokens ranged between one and four centimeters in size), 
to indentations of tokens on clay surfaces, to formalized indenta- 
tions, to the first known positional enumeration and computa- 
tion--in short, a path from pebbles to position, 
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This department is devoted to news of appointments, promo- 
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